Induced expression of the alcohol acetyltransferase gene ATF1 in industrial yeast Saccharomyces pastorianus TUM 34/70.
Targeted induced gene expression for industrial fermentation processes in food and beverage production could fulfill future demands. To avoid metabolic burden and disturbances owing to the fermentation procedure, induced gene expression is necessary for combating stress, such as that caused by temperature shifts that occur during the transition from fermentation to maturation in the brewing process. The aim of this study was to target gene expression in industrial yeast using stress-responsive promoters and homologues of the selection marker SMR1. Self-cloning strains of the industrial brewing yeast Saccharomyces pastorianus TUM 34/70 were constructed to overexpress the alcohol acetyltransferase (ATF1) gene under the control of inducible promoters P SSA3, P HSP104 and P UBI4. Transcription analysis shows the highest induction after 72 h of shock situation for P HSP104 with 1.3-fold and P UBI4 with 2.2-fold. Further, at the end of shock situation the concentrations of ethyl acetate were 1.2- and 1.3-fold higher than the wild type for P HSP104 and P UBI4, respectively. In addition, the influence of the final temperature and temporal sequence of temperature shock to 4°C had a major impact on expression patterns. Therefore, these data show that temperature-induced gene expression of self-cloning industrial yeast could be an option for optimization of the beverage fermentation.